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Chromosomes aligned at the metaphase plate 

Tubulin

MTOC/ centrosome.

Cytokinesis

1

2

3

4

5

1. Cell division requires remodelling of cytoskeleton
2. Spindle fibres made pf microtubukes
3. Composed on tubulin
4. Hollow cylinders/tubes
5. Attach to centromere/kinetochores
6. Radiate from MTOC/centrosome
7. Spindle fibres contract
8. Separate chromatids

Adds a phosphate which changes conformation of 
protein

CDK’s cannot phosphorylate Rb (1)

Rb prevents entry into S phase (1)



Rb acts at the G1 checkpoint, preventing progression to S phase.

If Rb is inhibited, the cell will move intoS phase when there is 
insufficient phosphorylation of Rb and should be held at G1 
checkpoint.

Combine with/activate Cdk

Rb won’t inhibit transcription

Proteins needed for DNA replication not produced 

Cell increases in size/mass

6

7.

9.

8.
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Phosphorylates Rb/transcription factor inhibitor

 Sufficient phosphorylation allows progression to 
S phase/DNA replication.

Rb/retinoblastoma

DNA replication

metaphase



12 13

Tubulin

Anaphase

Transcription factor  inhibitor

 Prevents transcriptions of genes needed for
DNA replication/ entry into S phase.

Cell size/mass

TF inhibitor preventing DNA replications being transcribed.

DNA replication

Sufficient phosphorylation of Rb inactivates Rb
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p53 & Apoptosis
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molecules from lymphocytes. OR absence of growth factors. 

Caspases 

Metamorphosis OR to remove damaged/cancer cells. 

DNA repair stimulated
cell cycle arrested
apoptosis

break down proteins. 

molecules from lymphocytes/ absence of growth factors /DNA damage

DNA repair stimulated  OR  apoptosis
1

b)

2.

3.

4.

5.

6.

7.

DNA repair stimulated/arrests cell cycle/apoptosis

Oncogenes cause tumour formation (by cell proliferation)
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